Two serine phosphorylation sites in the C-terminus of Rad9 are critical for 9-1-1 binding to TopBP1 and activation of the DNA damage checkpoint response in HeLa cells.
A heteromeric proliferating cell nuclear antigen-like ring complex 9-1-1 is comprised of Rad9, Hus1 and Rad1. When assembled, 9-1-1 binds to TopBP1 and activates the ATR-Chk1 checkpoint pathway. This binding in vitro depends on the phosphorylation of Ser-341 and Ser-387 in Rad9 and is reduced to 70% and 20% by an alanine substitution for Ser-341 (S341A) and Ser-387 (S387A), respectively, and to background level by their simultaneous substitution (2A). Here, we show the importance of phosphorylation of these two serine residues in vivo. siRNA-mediated knockdown of Rad9 in HeLa cells impaired UV-induced phosphorylation of checkpoint kinase, Chk1, and conferred hypersensitivity to UV irradiation and to methyl methane sulfonate or hydroxyurea treatments. Either siRNA-resistant wild-type Rad9 (Rad9R(r)) or Rad9R(r) harboring the S341A substitution restored the phosphorylation of Chk1 and damage sensitivity, whereas Rad9R(r) harboring S387A or 2A did not. However, high expression of S387A restored Chk1 phosphorylation and partially suppressed the hypersensitivity. Thus, the affinity of Rad9 to TopBP1 correlates with the activation of the cellular DNA damage response and survival after DNA damage in HeLa cells, and phosphorylation of Ser-341 and Ser-387 of Rad9 is critical for full activation of the checkpoint response to DNA damage.